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Hey, I’m still replicating!
C
heckpoints exist to ensure the genome is accurately 
replicated each cell division. But yeast cells don’t bother 
to check that replication is actually completed, report 
Jordi Torres-Rosell, Luis Aragón (MRC Clinical Sciences Centre, 
London, UK), and colleagues.
The team was not initially looking for a replication com-
pletion checkpoint. They were studying the function of a yeast 
complex called Smc5-Smc6 that had been suggested to pro-
mote DNA recombination and repair.
Budding yeast that lack Smc5-Smc6 do not survive more 
than a few cell cycles, so the team synchronized yeast cells in 
G1, knocked out the complex, and then observed the yeast 
over one cell cycle. S phase and mitosis appeared to be normal. 
In the subsequent interphase, however, the Rad53 DNA 
damage signal was activated. This damage response, the team 
discovered, was due to a failure of chromosomes to separate 
correctly at anaphase.
Thinking that this nondisjunction might be caused by a 
failure to resolve recombination events, the team knocked out 
critical recombination genes to see whether the problem was 
bypassed. Loss of recombination only slightly rescued the 
phenotype, however.
If Smc5-Smc6 was knocked out after S phase, but before 
metaphase, chromosomes segregated normally, showing that the 
complex is required during (or before) DNA replication. Loss of 
Smc5-Smc6 before S 
phase caused replica-
tion forks to persist into 
metaphase. Labeling of 
nascent DNA in these 
cells revealed that large 
regions of rDNA were 
still unreplicated. rDNA 
is a major binding site 
for Smc5-Smc6 and 
was also the main site 
of the nondisjunction.
Aragón suggests 
that Smc5-Smc6 might 
act as a chromatin 
structure modiﬁ  er that allows the replication machinery to prog-
ress unhindered. Despite the slowed replication in the absence 
of Smc5-Smc6, the cells continued with cell division.
Yeast lack this replication completion checkpoint because 
they might not need it. There are many unused replication ori-
gins that can become active during late S phase, explains 
Aragón. Thus, it’s likely that normal cells can easily replicate 
their DNA in time for metaphase.
Reference: Torres-Rosell, J., et al. 2007. Science. 315:1411–1415.
A 
child reaching to touch a hot 
kettle will be either severely 
scolded or severely scalded. 
Learning to avoid hot kettles in the 
future might be thanks to the state of 
DNA methylation in the child’s hippo-
campus, according to Courtney Miller 
and David Sweatt (University of Ala-
bama, Birmingham, AL).
The pair found that the level of DNA-
methylating enzymes (DNMTs) increased 
in the hippocampus when rats learned a 
conditioned response. For conditioning, 
rats were placed in an unfamiliar cham-
ber, left to explore for a few minutes, and 
then given an electric shock and removed from the 
chamber. When the rats were put back in the chamber a 
day later, they froze in anticipation of the shock.
This associative learning was forgotten, however, 
when the rats were given a DNMT inhibitor immedi-
ately after their conditioning. The normal increase in 
DNMTs upon learning was coupled with an increase 
in DNA methylation and reduced transcription at a 
memory suppressor gene. In the presence of the 
DNMT inhibitor, the suppressor gene remained active.
Despite the increase in DNMT activity during condi-
tioning, a gene that promotes neuronal plasticity was 
demethylated and thus exhibited increased transcrip-
tion. This fi  nding came as a bit of a surprise, since DNA 
methylation was considered to be a stable epigenetic 
modifi  cation in adult tissue.
In the presence of the DNMT inhibitor, the plasticity 
gene was further demethylated and thus further activated. 
Since memory was nonetheless impaired, the authors sug-
gest that repressing the memory suppressor by methylation 
might be the more important cellular event during learning.
Both the methylation of the memory suppressor 
and the demethylation of the plasticity promoter were 
apparent just one hour after conditioning and returned 
to baseline levels by the next day. The lack of permanent 
change to the hippocampus, explains Sweatt, might be 
related to the fact that this part of the brain is associated 
with memory consolidation rather than memory stor-
age. The team now plans to look at the cortex, where 
memories are stored, to see whether methylation states 
there become as fi  xed as our memories.
Reference: Miller, A., and D. Sweatt. 2007. Neuron. 
53:857–869.
Rats forget the risk of electric 
shock when hippocampal DNA 
methylation is inhibited (black).
Yeast without Smc5-Smc6 don’t ﬁ  nish 
replicating rDNA (green) and missegre-
gate this DNA at mitosis.
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